JP-ANo. 254501/1996 (Date of publication: October 1, 1996) 

This reference discloses an art for using discriminant analysis in pass/fail judgment on 
the form of solder. 

However, if the techniques disclosed in the reference are used to obtain a threshold for 
discriminating between pass and fail, there is a high probability that defectives are let out. 
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a- k* ±«^-§^e«i5se(c*3txr. ffiffittss* 
-fa- yffifiBates»«o)*ffi$s-rtt»{s<oft«i 

[§I#1JI2] *Stt*ltSrc£liT. »&g**ft£8 

U T--f-*>y*-KI=fcl^-Ctt, x«)t*gt8g*f- 
^ 'J -tfW L^ffTSBn- Kx-? £K*x=f ') -IC 
ttl^Sf S C t K<fc y &2*- Kl~ 

MMkKftAU *ix=fy-«l::ftM#MU 

t l -c*§*>i<*x — =f > * «t o (- l fc c t $ 

«-f*St«£g£tftl->\ BEjftftgglcfcy. «ggg*f* 
<DESt*£JRy&*, 8g»*©lHi£lSJfrt£&@If!i 
£l::8Sg*t*<D£®<Dtt®£;Ff a- Kx-$ 
U »a-Kx-*l=J:y. &g»fi££4t>b;h.fc«« 

a)*x^y-i^g-r*«ssai=fcuT, ma-K 

f—9 SSlcM* * «»tf>* x a* U — <0-Pi*v^«^S-r £ 
^£*Sf S C tSIWtLfca- Kx-* K«rJ < a 
»(0|gS^l#O!|a|9IilDtA^2*tiTfcy. «SggS<D 
»ffc*f* <t L Tfcg*- K £ x -f -IP > tf^E- K £ <Dfi 
SiSSWiSMIItfcoTifcy, x-r—yvs^e-KlcJSl* 
T(i, «»<D*xa-y-»iicxft*m;**i.fca-K/<* 
Cilery, C*i£,$aa<nAfa'J- 

^frU ^SIcfECStS^E-KlcfcL^-CK^SLfca- 

K/ - > i= «k y mi^t < > f\- s. y je t 
is*«4] »«gsisa>i*A,7£®i::**®-f.s£raf:: 

ttyf**TI*A,£lBl::«mMtU H5ffi|§«£gK«fcy 
(iA,fc*ffiroSSt3fe$©yii^-. -5-<D5ESehbl=«fcy«I8Ea 

5>££J«U C<DSS3-Kx-*J;yi;}:/W£g®©tt 

®£*-fffi«£toSu Sffisic«fcy^siiH»$*tt N 



^vy^Ki, &x*-*>?^jaic<fcy# totalis 
ai=!PlEftea- Kx-* «k HlfMtLfclMgftAL. 

*x-=ry-8)ic5HW za+ s c t 
a*HS«sg£B. 

[000 1] 

[@HS±<D*Jfl!#fJ] *SS8I*. l*^t£ttltC!>tt8S£. 

t -r «sps<DSs«ffia>nsiz «t r> x &g-r 
sisip)5mA/*:ttit>Ms$gg®) dfci^T, «&g*f» 

[0002] 

[tt*<ott«i] ne«igsffifl)i5ffl»iK*#tticasy. 

£fcs «g*aClc-Dl^-c**«)S:4)«)A<*^„ «^.(*« 
iaSSSIb, *«1bA<jtSL-CL^^y>hStt±0DB 

*®S(&!l&tt8g*\ (±^fc*^tl+^®a3{1.s«Sg«^5^ 
[0003] m^si-ttffl^ti-a^yvhE^sftoj 

[0 0 0 4] C<D£5fcrtfifcgSfi©-fcli:L-C. Ift 

SiiMacl*^f£f^n+>t•s«5gSlfiA<^.«.. 
gss-i-«)*o/co^Ti±. man* mxmmtfft'jmL 

5-2 1 4 0 3(=:*$*lTt^'S. 

[00 0 5] fi[»0S'S*ftglCiag**l.fc^ 
S*«yg^T/Sff*1**Ci:lcJ:y, ±SlcKS$^ 

-i:l^<fcy. 95S<OI*A/f£®-C<Dx—S'^!|#S-r-5ci: 

icoi^rtbK-r * c ticj; y . ■t(0ll^lz^3lt«>li^f£ 

[0 0 0 6] cro«fc5«:ia:SR8W$«y«xT^fcSl«fe 
fif«£ffl^T, l*A,f£#lt<ntt®S«|g-r-5gSggMI* 
Wxtf, #B§¥4-301 549. <$gfiiF4-3 46 0 
I K ^¥5-3 0 1 5 4 9, 8if6-66528 

[0007] tC5t. W±i»WLfcS:Mf!8W«g»g 

■r ^ < -ofr<»i) x a* y -iznmt * f=tt<DS^«a)* 
i^fc\ fiftsf. &^<D*x=ry-(cR-r-5fiiJaic^a 

L-C^*a-KO)«-fliOT^a^!@g.«ltL, ^-«)!|# 
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S±t:ft8i|£A<mMi£A<&ft. C<D,*:5fcfc£ti:i:¥8 
[0008] 

x=ry-i=. WBi-fftcttfiim-e&ftftfiit fcfr 
ft. ^^\z—oainmmvitu< % mmmtMomm*: 

t =f 'J — fflftfltMfcy — >*<s*vt i^ft*& 

[0009] *«Wi*m&ro*5fcfflHjS£#ft-r-5t= 
ft-k£Hftt>a>-c&ft. 

[00 10] 

SrfftSflW&gfcgHf, »SfifcSSIcJ:y, 
0EM*ttRU&!K &S*ttfc(0Ii&£<8l£-tft&Sif!t 

K«»:y««s»si<D»tt % tt^<oKi#tt^*-r«ae 

[00 1 1] ±i£(D«fcdfc. «»]#*r*«l*ft(5l*, ft 

*©— d— 3©* t- J y -icjg-r ft*< #*»«>-y->^ 

£ £4£5*L"Cl^< Cirlcfey, L-C-E-(Dt : — 9 $ 

sic l r * t =r y -ra * saiz^jit-r a c t <o •? * * « 
9i§aa£ftj*-fft„ 

[0012] z03wmmtk&mi*Tmtzti:*t*L0)*4MG 

-* I~«fi*ii4t>ft <fc -5 l:tl>„ 
[00 13] 

ic»5ctA<niei-cftysffl<7)ffi«A<ia*i5o *i 



* «fc y ft* * < ft 5 =. 4: A< V 2 ft „ 
[00 14] 

«a««icay @ 4 ft .fctfH 5 ttBivcuTnwrr «. 

[0 0 15] H4M®»Hffl3t«fc»fi©ft*»>XTi» 

1 1* y >^tt<0RSW»x? 1 - 1 »*±« 
raw. i -2i*«t>±aiiw. 1 - 3 li^Tasaw. i- 
4i*TS!BW»ffii?ftfto 2i*xue*i> i 7**<Dtt£A 

^mnm^mm.. 3i*a&si c^v*r— s?i o*is« 

Lf:i«$^Bf§X-yXf-A 4l*ffi<fc£H2<D 

tag®. 9iieKffisft-eftft. 

[0 0 16] l^ttSSSglZftUTI*, «««S2<0jl£tt 

«isrj:i=nfli=%«mrr«. itsx-vxt-s 

Srtl=»»Ltt*-rftCi:A<Wtti:'SoTt>ft. 

Tf. SflSSgMglzf ftfcift. E5lzSrJ#S*JlS^8i 

W-f ft. SBfcfcivc* i o i i*y— KB. i o 21*1* 

A/frfiS, 1 0 3l* : 5>K6PT?ftft <> 

[0017] ftm^mttisixtzMz. \tMitmm\z 
A<i<fot<«. ft^Micfem-rftt. immi-i 

£(=54tS*U TSBSW1 -4<0«^®AvC,a)jfeliStt 
SAU5* lcjfil^S(Oi:#lc±^lrjg|t**tftc:tl= 
fcft. B4l=Sy, Wi*<0«fc5l::. fcacDMfcftftSl:: 
Wi**tfci«it«iy»jLTjS[*r*«4Ci:l=J:y. ± 

^rciftM**ifc»*Kgi=tt. ifejs<osa^(z«a-rft 

a<0. 3teS0>ftgl=»JtLfc®g»^iDlI«*<»C,*lft 

citicfcft. StSJirogpi&eg&^^vKtte 
$ftb^i:«)»*L-Cft< Ctlz«ky. g|JS,<DliA,f£E 
T'CDT-^SWS-rftCtA^tft,, C<D«Sfflrt03«[a 

onfilx-^ ^-<o®*izoL»rtb®^-ft z tiz i. 
y> *<osisicftit§i*A;fc-a®<o*i^ft^gasf fto 
[0018] z5Lxnih$titzng.z\&ftg.fr£,m\z 

1 A^e>8 03ftaa-Ki:L.TSm-rft„ d*i£Bi 
Wrft<0A<E3tE6t?fcS o B6I*. tt<Mftd9^ 

«l=E»lt$*lfc0$*LT^ft„ 03l*CO5-7hy-y 

[00 19] (fefi. @3ti6©7h'J'^X»|!a 
t3-Kl=l*«5«>liilttl*ftl\ -ttth^ @3fl)«l 

IV ) 
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[0 0 2 0] fcfc* ttSE*f»0)|*«$lI*Sir»«L, 
0m&\z\*\t/utz&&Oft&tf*H\zft&1rZ) \zmL 

Xs *<D#m&7K?i)Tzi*)-zt\zm*iixx^&&& 
mzt±n^£0)i)Tzs*)-\zmtz>fr*wm 

[0 0 2 2] #J£LT. 2 0fl)*f^»;- 
T=ry-<7)¥Su #fiL ##g(u flBfffteitttU d 

^jSa>W»l*fi« kte&o fCt\ CCDfifi (JUT 

z=a1x1+a2x2+c--« (£l) 
(fct£U zliflfflS^ a1 s a2l*aa« x1 s x 
2l*|g«fil> cittt) Tf«**U z = 0*WLt 

[0 0 2 3] fcfc, Kl±(D«fc5<C*ia»«TlCOlxXI*, 
[0 0 2 4] ftlzCttlMttJMmKBM'rt. 010 

*ff5fc46o)«ig^-~Ki i£. ^-75-f>r#aa)/t 

(04#$) $glf^ 0 

[0025] «faictt2ffl^-^$ftrtLttfi*ff5a 

[0026] J21TH1 CD^D— ^-V-hl^S^^C^x 

kicoivckb-t*. x-r-^vy^- 



G>f*A/rt:MM>3- Kt— * $a- K£l*B7 UfflW 
5o SS«A. a-KT r -^ft«2 0 0 C(03-Kt- 

£ff5ttft<w$&£^LTi>s&a^fc£tia£aa® 
fr*a+asfifi*a&a e »s<Dittii2i 0 cc-o, c 
(offisi^oi>T. km**. »«fcLTi*B3i^'r* 

n #fl L*BB0>3— K0>¥ttB€tfrft'*-«*) 
[0 0 2 7] mTO)SIJSfil|a)lttiBT?l*-05i:L 

r, ■3ic*-rj:5i=a-K7 s -*tjai»-e*-rm*p 
i?2»»u *o¥xtm&mmmkLxwmzn : ?&& 

icoi^rKWf*. 2»#lz.fcy, 2aM0>aa«tftjg 

«3^**i6 4 *-f^y— y % 
[0 0 2 8] 2m#0)mkLXB3a>&mPV*-t*5 
3 1 KlXTffil3 2(D&IE©lCOLxT^^tl€)lI*a)ii — 

po>jni¥««M-irr«. i**. ±«3iaw«i«fc 

ax 1 % l^«lzTffil3 2 0)¥^fil*aax 2-ea-r. d 
22£fr5o 

[0029] ca>HS£ffl-cii, »«i*2a«-c, *^fzf 

a. Aaic^(t«aafi (xi, x2) , *ai=eit« 
rnaii (xi, x 2) *< % aasnftcfcizft*. ccd 

r^^fi<Di^>^T-^*<m^4^-T?iiys-ro * 

>?JHW1I1 9 0 

[0030] &tz s m#)t>titzv->7jiT-$ zmi^x 

mi*&ZklZ&l>) s WffiSKDa 1 a 

«»iB8aa>aa3 2 4 0 

[003 1] CCDflMHftOftflMzotxr, 02. 0 7 

^ffli^ritt^f 4o 071*01 ^p-^-v~hco^]»]|| 
*a>»B2 4*«i:yBai^Lt=ta)-(?fc*. co>«») 

3 3^:3 4 (@2#I) **x=fU — ^i:l=BM^« - 
fciz<ky. ±X<D*Tzit)-MZ&m\zKmrZ>tztb<D 

Biar*fc4*i»ji3a («iiii«raa>si) nw^ti 
*x=fy-fc, *aa)*T=fu-*, wia<D«ic^Lfc 

=l-K7 s -*»3 3fc3 4**|B-e2»f|L, 
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Kw^fitstgat-r-sct-ewM*- 
cot-r *) . mi3T3 , )-<T>#w&xtaifim<zn,^ 

t. Wmm&. (SCD li@CD.fc 5<fM*fa y-COSi> 

A^coffiKA<s?Lt^5is*iiJi3 stay. wsiftjs 
z <«is>iga»i=m«i4t$ftAL^s-cfeu. mans* 

£*-ffiI) ceo it!9£-ecoffilit (?Hltt£) 

ta*. cco#icoi§£\ *i»iS^cofiScoiEaic*y«»i 

[0032]|7 l**9»l!f8Saco Jftitt 2 4 -efrt>*i£*t* 

§9& (Mil. a 2-, S&Sfcc) £#«>s„ 
[0 0 3 3] CCO«8K#£l*E??L-Ci3<. ¥]»H#j£tO 

[0 0 3 4] 8fi*-Kl 1-ei*. »&S*t*t?fca8r 
fcaSBS-o-^)lc*iLT. x-r-^>^*-Kl=J3^ 
T8ttWLfc^5SI^<fcy. HC<fc5lcftS^fig-ri.o ffi 
«CDSUJs *|»]^z<DSfSl 3. 

[0035] zo>mm. -*at>*.. ^»*5tco*4»iiia 
icftxL»?.*v4*i]8iS)azi=i;y. i,vf*uo*x=ry 
—rat)*., *3iffifi<ii=fcL^i*fis. *Ai=wM-r« 
A^ats-rs. @2co0ijt?i*. *y»iSjScoiEMi=*y*ii 
M. fti~ittwufc<fc5i-s cco^tsfciicfciva*. as. 

*fi'J-li3 4 > *S*T^y— 1*3 3-CfcS (02 

ftSft? £ S «fc 5 l~S8»18e#£ #lt"C =r-* 
fcfrf*. *(l»lfi^C0«» 1 4. CHS. «82 
M&ftl^ol^-Cfrl.*. £»CD*S71 2CD£„ 871 
7. 

[0 0 3 6] tC^TJ&^SL fc5«SfiLf=a5SI=»-r 

s«smssA<Ky t?fc-5 ^ t A<«wr «.is^A<fc5. - 

at)*., Ei(D7a-^^-hC0J;5lc*i|»UgSA^y 
T?fe5cfci<«WL, (my*ij»]l 5) «»IBi«c0SS 

Sjb^g-c?fcst#jtp,*i.sa^ fl»ma»coisis:£ i 
ecogt. h&^-^^-ki sfegy. crom*i) 
si^^fcT 1 — si^«isti^Ki-«# (isi^p-^-v- 

H 4) LtSW:f- S'CO+A^ifecoai»l8B#l-«fcy 
*D23„ 

[0037] jJniciiUnLfcx-^^^tor. ¥4Slg8»£ 
Sdj-f S£-e<Dis*i£igyiiL. Srfca^&iiiiasfluiS 

-r-i... ^cogfcS^- K-P»rfca*i|»IBIS!ll-<fcy«S* 

ma-rt. ccoctiz«fcys swsix— s«$Sr«i^« 
■r§*i»iBiairRi»i*i*i,ctA<prffitay. hs»co 



mn-r&kwfe&moi) *snb$H4ct*<^r«gta 

[0038] mm&zmmLtzmsk. »fca*t 
ftic»Lrco«fie**<a»-ea^a^i=i*. c*i£is 
y & < c 1 1=* y fiSfc* bis c t *<pj<iB t a*c 

[0 0 3 9] Ul±C08ttWT?l4ittM^(ami~-rSfc«)l=li 
A,tzi&1&a * t- =f U -£SB t ^Sfl) 2 mi: LtzW. 

^=ry-i* (i) y-Kflftuj. (2) fitff^ (3) 
li^fifflM. (4) i»u,*£*E, (5) y — K»T*i. 

(6) *S, (7) (8) iJ-Kff*. 

o) fflacost*., (1 o) y-K«rn. (1 1) jS 

*i*a«?A<&-5. LfcA^T. ±EC0«fc5a7Jx3fy- 

£f*s«£i* (12) i<*^i 2co*^=r 

«)5i&SA<fc-i>. CC0<fc5aii£, L><oA^73S**<% 

*.€.*v5„ mi i=iti=siWLfcia 31=^*71=, jsu§ 

1"C*Lfc«i»a 1 fc«fctfa 24,L<I*. alffclia 
24,L<l4£«c^*®r*Ctl=J:y, B2I=-AM 
ttl?*f*|91llia3 6l=J:y. jg^3 5C0*l»ISC-e*«) 

fc*^ Jy-*Mi^2oco*7 L zfy-iz»(t. -T- 

■*-^>?CD&, 4OC0*7 L =fy-|=»lt-5CttT?S 

•So c*t^Hi=Sdco*i»iiiairofcy»ico*^3*y-i^ 
i+*cti=«fcy, &£t-f •saxijy-sfctoscttf 
pJ1ire*>i>. cco£5i::PgliWi::*^=*y-£#tf)-ci^ 
ofc*^ici*N ■ (N-i) / ztomw&m tut, 
(uit^T^ 1 )— <o») o 

[0040] te<o^l*««2ffla n B coiiA,fc*iSco=i- K 

fc-51t«^liL-C («9?Lli1 2831) CCTJI* 
a-K7h'Ji» X£t*£ 6 »S0 L#E@<D3- K<D¥$ 
filSWe-rSCfCag^aj-rc 6»SI<D<5i|tLT@3<D 
$^QT-*-r«fc Kf-$ ^±T^(S]I^3 s 2cfi 

7jiaii=2»ffl-rsa^ »si$*ifc^Eiii=otx-c#* 
fii^aax 1 1 ~x 1 cco«fc5i=L-c^uss 

*ifct§8HS£. fct,A^C4()*ilSiSStLr»S-ri.fc«i 

ics«>fciis«iis*-ri 2CD*x=ry-rti=sfflL 

TLKo £<D£ft£±TCD*^=fy-!--Ol^T3Wj'aS 

crticE»JLr#?isctic«fcy. ^rco^^jy— ra 

^SSlZ»R!-r-5fc«>C0g|»-C&4 1 1«3i (a 1, a 

2, • • iasm. ) co«»]gi» 

(3£ 1 :fcfiU ^»xlix1 1. x 1 2 , x13. x 
14. x 1 5. x 1 6t§4) A<Sfjf$*li»o CC0*5 

icLT^gtt©$*-ri 2a?aco7Jx=ry-5*«)i.fc 
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[oo4i] mm&zmmLtz&sk. mtzttnmzn 
[oo4 2] KUK&ssJSfrj-cii, iz/utz&mofk 

S 7 s — * X * < T * £ I > C 1 1 * t ^ 5 ^ C <D <fc ? ft S S 

[oo43] ns^sss-cfey. « 

vom. \zi^r<D^m^^ti^zt\tmo^v^ts 

[0 0 44] 



[0 0 4 5] ^ftWlCcfcS^S^I^S+^WfliaiCcfc 

XI*. «Si8££«&(Bffi±£06*<0rfc4o 
[0 0 4 6] tt^lCfitft^Mft^* 

[0B<DfBJ&fcEftE] 

[Hi] **^a)HJSfflia)^p-^^-ho 
[0 2] ^^o)^ts«ia)^i]«zisitt^0o 
[0 3] ssraKfeicaicjbMtsa)i3-K»fli0 o 
[0 4] &&mw&&&<Dm&m 0 

[0 5] !9:^^S«i(Dll3i^0 o 

[06] hu^^x««0 o 

[07] **W0)||Jfi«ll<7)^P-^V-ho 

[»#a>s»E]. 

1 7 ffi&gg 

1 8 &SSf 

1 9 ttSttft 

2 0 *« 

2 i &§tt%<Dmm 



23Uh 




^36 



[03] 



X11 i 



x» 
p 



1 3 4 5 5 T 75 
44SS5T6S 
5555TT55 
55577555 
57576555 
77777555 



77775455 
77774444 
77774454 



77774554 
T7777555 
T7T77B56 



Q 

X i5 



57777555 
55677655 
55567755 
5S556755 
4 4 5 5 5 7 T 6 
55555575 



X« 



55555555 
5555 654 
6565 544 
7 5 5 5 5 4 1 
5555544 
6555544 



4 4 4 4 5 4 4 
114 4 5 4 4 
1145544 



4445544 
5555544 
5555544 



5S55544 
765554 4 
656 5 544 
5555744 
56S 5 5 5 5 
7 5 5 5 5 5 5 



xr 



'3 1 



Xm 



xr 



'3 2 
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X 11 
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x 21 
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X P1 
x pt 
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x mi 


x 2n1 


& 


x pn1 




n 2 
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X M 
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S,j = 



(2> CuB-ifX!*-!*) 



k-1 



i 



s 1t a , +s 12 ai+-+siD a P-' r< i ) x i 

11 — (i) —(2) 

s 12 a 1 +8 a a 2 +'"+s k ap-x 2 ^ x 2 

: I « _-d)L-<2> 

( a p x ( V Wa^o 1 )^'^^ 8 ^^ 



Z = a i xi+aj x 2 +"+■ p x o + c 



